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Fig. 2A 

1 gaattg tacg tcaaagagat gaagcagaaa aacgtcgtcg agaagaagct gaacgacaaa 
61 aagtgaaatg cgagggaagt ccaagaaatg gtgattatga gggtgtctat ttcaccaaaa 
121 acggagaata tttattggaa ttaagagtct ctgggactgc tcttgtaaat gctccttgta 
181 atttaaagga tattgacata acgaaatggt tgtgtaaaac agggagatta tatcttgata 
241 aggttaagaa atttgaaata gttactattc tttcccatga cgtagaaaat caaaagatta 
301 taacagaatg ggagtcactc cccagagagg ctttacccga acaatttgat tcataagaac 
361 taattagtag cgctttccaa tggaggcgct tttttatttg ggtagttgca taccactaaa 
421 gatgttcagg tgcacatgag cattggagga aaggaacgct ttagggggaa gggaaacctt 
481 taaacagtct taatccccct tgattttatg ttctctgtaa actgcgtccg gtaaatctca 
541 gga tagaca a tcggcggtta acggc ttgag tg cgggggca gtttagaaag aatatgattg 
601 gaggg attca tagatgcatc accatcacca t catatg agc gccaagtcca gaaccatagg 
661 gattattgga gctcctttct caaagggaca gccacgagga ggggtggaag aaggccctac 
721 agtattgaga aaggctggtc tgcttgagaa acttaaagaa caagagtgtg atgtgaagga 
781 ttatggggac ctgccctttg ctgacatccc taatgacagt ccctttcaaa ttgtgaagaa 
841 tccaaggtct gtgggaaaag caagcgagca gctggctggc aaggtggcac aagtcaagaa 
901 gaacggaaga atcagcctgg tgctgggcgg agaccacagt ttggcaattg gaagcatctc 
961 tggccatgcc agggtccacc ctgatcttgg agtcatctgg gtggatgctc acactgatat 
1021 caacactcca ctgacaacca caagtggaaa cttgcatgga caacctgtat ctttcctcct 
1081 gaaggaacta aaaggaaaga ttcccgatgt gccaggattc tcctgggtga ctccctgtat 
1141 atctgccaag gatattgtgt atattggctt gagagacgtg gaccctgggg aacactacat 
1201 tttgaaaact ctaggcatta aatacttttc aatgactgaa gtggacagac taggaattgg 
1261 caaggtgatg gaagaaacac tcagctatct actaggaaga aagaaaaggc caattcatct 
1321 aagttttgat gttgacggac tggacccatc tttcacacca gctactggca caccagtcgt 
1381 gggaggtctg acatacagag aaggtctcta catcacagaa gaaatctaca aaacagggct 
1441 actctcagga ttagatataa tggaagtgaa cccatccctg gggaagacac cagaagaagt 
1501 aactcgaaca gtgaacacag cagttgcaat aaccttggct tgtttcggac ttgctcggga 
1561 gggtaatcac aagcctattg actaccttaa cccacctaag taaatgtgga aacatccgat 
1621 ataaatctca tagttaatgg cataattaga aagctaatca ttttcttaag catagagtta 
1681 tccttctaaa gacttgttct ttcagaaaaa tgtttttcca attagtataa actctacaaa 
1741 ttccctcttg gtgtaaaatt caagatgtgg aaattctaac ttttttgaaa tttaaaagct 
1801 tatattttct aacttggcaa aagacttatc cttagaaaga gaagtgtaca ttgatttcca 
1861 attaaaaatt tgctggcatt aaaaataagc acacttacat aagcccccat acatagagtg 
1921 ggactcttgg aatcaggaga caaagctacc acatgtggaa aggtactatg tgtccatgtc 
1981 attcaaaaaa tgtgat tcta ga 
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Fig.2B 



1 atgcatcaccatcaccatcat 
M H H H H H H 
22 atgagcgccaagtccagaaccatagggattattggagctcctttc 

MSAKSRTIGIIGAPF 
67 tcaaagggacagccacgaggaggggtggaagaaggccctacagta 

SKGQPRGGVBEGPTV' 
112 ttgagaaaggctggtctgcttgagaaacttaaagaacaagagtgt 

LRKAGLLEKLKEQEC 
157 gatgtgaaggattatggggacctgccctttgctgacatccctaat 

DVKDYGDLPPADIPN 
202 gacagtccc 1 1 1 caaa t tgtgaagaa t ccaaggtc tgtgggaaaa 

DSPFQIVKNPRSVGK 
247 gcaagcgagcagctggctggcaaggtggcacaagtcaagaagaac 

ASEQLAGKVAQVKKN 
292 ggaagaatcagcctggtgctgggcggagaccacagtttggcaatt 

GRISLVLGGDHSLAI 
337 ggaagcatctctggccatgccagggtccaccctgatcttggagtc 

GSISGHARVHPDLGV 
382 atctgggtggatgctcacactgatatcaacactccactgacaacc 

IWVDAHTDINTPLTT 
427 acaagtggaaacttgcatggacaacctgtatctttcctcctgaag 

TSGNLHGQPVSFLLK 
472 gaactaaaaggaaagattcccgatgtgccaggattctcctgggtg 

EIiKGKIPDVPGFSWV 
517 actccctgtatatctgccaaggatattgtgtatattggcttgaga 

TPCISAKDIVYIGLR 
562 gacgtggaccctggggaacactacattttgaaaactctaggcatt 

DVDPGEHYILKTLGI 
607 aaatacttttcaatgactgaagtggacagactaggaattggcaag 

KYFSMTEVDRLGIGK 
652 gtgatggaagaaacactcagctatctactaggaagaaagaaaagg 

VMEETLSYLLGRKKR 
697 ccaattcatctaagttttgatgttgacggactggacccatctttc 

PIHLSFDVDGLDPSP 
742 acaccagctactggcacaccagtcgtgggaggtctgacatacaga 

TPATGTPVVGGLTYR 
787 gaaggtctctacatcacagaagaaatctacaaaacagggctactc 

EGLYITEEIYKTGLL 
832 tcaggattagatataatggaagtgaacccatccctggggaagaca 

SGLDIMEVNPSLGKT 
877 ccagaagaagtaactcgaacagtgaacacagcagttgcaataacc 

PEEVTRTVNTA VAIT 
922 ttggcttgtttcggacttgctcgggagggtaatcacaagcctatt 

LACFGLAREGNHKPI 
967 gactaccttaacccacctaagtaa 990 

DYLNPPK* 
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Fig. 2C 



1 atgagcgccaagtccagaaccatagggattattggagctcctttc 

MSAKSRTIGIIGAPP 
4 6 tcaaagggacagccacgaggaggggtggaagaaggccctacagt a 

SKGQPRGGVEEQPTV 
91 ttgagaaaggctggtctgcttgagaaacttaaagaacaagagtgt 

LRKAGLLEKLKEQEC 
13 6 gatgtgaaggattatggggacctgccctttgctgacatccctaat 

DVKDYGDLPFADIPN 
181 gacagtccctttcaaattgtgaagaatccaaggtctgtgggaasia 

DSPPQIVKNPRSVQK 
226 gcaagcgagcagctggctggcaaggtggcacaagtcaagaagaac 

ASEQLAGKVAQ VKKN 
271 ggaagaatcagcctggtgctgggcggagaccacagtttggcaatt 

GR I S LVL GGDHS LA I 
316 ggaagcatctctggccatgccagggtccaccctgatcttggagtc 

GSISGHARVHPDIiGV 
361 atctgggtggatgctcacactgatatcaacactccactgacaacc 

IWVDAHTDINTPLTT 
406 acaagtggaaacttgcatgg^caacctgtatctttcctcctgaag 

TSGNLHGQPVSFLLK 
451 gaactaaaaggaaagattcccgatgtgccaggattctcctgggtg 

ELKGKIPDVPGPSWV 
496 actccctgtatatctgccaaggatattgtgtatattggcttgaga 

TPCISAKDIVYIGLR 
541 gacgtggaccctggggaacactacattttgaaaactctaggcatt 

DVDPGEHYILKTLGI- 
586 aaatacttttcaatgactgaagtggacagactaggaattggcaag 

KYFSMTEVDRLGIGK 
63 1 gtgatggaagaaacactcagctatctactaggaagaaagaaaagg 

VMEETLSYLLGRKKR 
676 cctettcatctaagttttgatgttgacggactggacccatctttc 

P IHLSPDVDGLDPSF 
721 acaccagctactggcacaccagtcgtgggaggtctgacatacaga 

TP'ATGTPVVGGLTYR 
766 gaaggtctctacatcacagaagaaatctacaaaacagggctactc 

EGLYITEEIYKTGLL 
811 tcaggattagatataatggaagtgaacccatccctggggaagaca 

SGLDIMEVNPSLGKT 
856 ccagaagaagtaactcgaacagtgaacacagcagttgcaataacc 

PEEVTRTVNTAVAI T 
901 ttggcttgtttcggacttgctcgggagggtaatcacaagcctatt 

LACPGLAREGNHKPI 
946 gactaccttaacccacctaagtaa 969 

DYLNPPK* 
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Fig. 4B 
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Fig.6A 



-OriatiieS ni linear 190102 lOLl.UV 
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Waste 



«.0 



^.0 



■35.0 



•30.0 



•25.0 



20.0 



15.0 



10.0 



15.0 



nin 



Column HiTrap_Chelating_1x5_ml 
Pressurejlmlt 0.8 {MPa} 
Row 6.00 {mWfnIn) 

UV^veraginpLtime 2.60 
Start-ConcB 0.00 {%B} 
Equllibmte.with 0.5 (CV) 
FlowthrougtuFracSize 8 {ml} 
EmptyJoop^wlth 0 {ml} 
Wasli.column_wilh 7 {CV} 
StarLFracat 0 {%B} 
Buate^FracSize 2 (ml} 
EncLFracat 100 {%B} 
TargeLConcB_1 100 {%B} 
Lenglh__of_flradlent_1 10 {base} 



TargeLConcB^ 
Lengtfuof_gradlent_2 
TargGL.ConcB_3 
Length_oLgradIent_3 
ConQ.oLeluent_B 
Clean_with 4 
Reequaibiate_conc 
ReequDfbrate.with 



0 {%B} 
0 {base} 
0 {%B} 
0.00 {base} 
100 {%B} 

{CV} 
0.00 {%B} 
0.00 (CV} 
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Fig.6B 
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Column Hrrrap_CheIat!ng_1xS_ml 
PressureJImIt 0.8 {MPa} 
Row 6.00 {mlAnIn} 

UV^veraglngJIme 2.60 
Stait.ConcB 0.00 {%B} 

EqujJibrate_with 0.5 {CV} 
RowthJDUgh_FracSi2e 8 {ml} 
EmptyJoop_wilh 0 {ml} 
WQsK_coliimn_with 7 {CV) 
Start.Frac_at io {%B} 
BuatB_FfacSize 2 (ml) 
En(LFracjat 100 {%B} 
Targ©LConcB_1 lOO {%B} 
Length^cLgradienLI 15 (base) 
Taiget.ConcB.2 0 (%B) 
Length„of^radienL2 0.00 {base) 
Targ9t_ConcB_3 o {%B} 
Length_of_gradlenL3 0.00 (base) 
Conc_of_eluenLB loo {%B} 
Cleao-wfth 4.00 {CV} 
Reequilibrate.conc O.OO {%B) 
ReequBibrate.with o.oo {CV} 
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Fig.8A 

fadbachfametoTC11901Q2:LW 

fedtedifoTnaDtocTSl 1901Q2:LCbac 

faJb^femoericrTOI 19(U02:Uiliect 



■ - fedbatchfaiDatorTS 1 ISOlOtlJOond 
~ JfedbafichfanErtorTS I i90102:UhBdaB 



nAU 



3000 



2S0O 



200O 



1500 



1000 



500 



0 











/ 








/ 








1 


A / 










\ / 




-4ao 


1 




/ 










• / 




•35.0 










1 




/ 1 










■30.0 














1/ 1 1 










-2S.0 






























-20.O 














1 T\l 1 llllifll 


llllllllllllllllllllllllllll 


III 1 


15.0 






lli Wiste 1 





0.0 



5J0 



lao 
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Column Hrrrap_ChelatIng_1x5_ml 
PressureJImit 0.8 {MPa} 
Row 5.00 {mlAnin) 

UV^veraglngJime 2.60 
StarLConcB 0,00 {%B} 
Equllibrate^wlth 0.5 {CV) 
FIowthrough_FracSl2e 8 {ml} 
Emptyjoop.wllh 0 (ml) 
Wash_coIumn_wllh 7 (CV) 
StarLFrac^at 0 {%B} 
Buate^FracSize 2 {ml) 
End.Frac.at 100 {%B} 
TargeLConcB.I 100 {%B} 
Length_Df_gradlenL1 14 {base} 
TargeUConcB^ 0 {%B} 
L8ngth_of_gradlenL2 0.00 (tose) 
Taro8LConcB.3 0 {%B} 
L8ngth_oLgradientJ3 0.00 {base} 
Conc^oLeluenLB 100 {%B) 
CIean_wlth 4.00 {CV) 

ReequDIbratejconc 0.00 {%B} 
ReequnibratejiVith 0.00 {CV} 
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Fig.9A 
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• dietogSnl gada2I01(E201:LChnd 
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2Q0 




I I 



60.0 



Column Hrrrap.Chelatlna-1x5_ml 
Pressurejimit 0.8 {MPa} 
Flow 6.00 {ml/hiln} 

UV^veraglng^time 2,60 
StarLConcB 0.00 {%B} 
EquHlbrate^wllh 0.2 {CV) 
Rowthrough^FracSIze 8 {ml} 



EmptyJoop_wIth 
Wasl{_column_with 
Start_Frac_at 
Eluate.FracSIze 
End_Frac_at 
Target_ConcB_1 
LenottL-OLgradlenUI 
TargeLConoB^ 
LengthjoLgradienL^ 
Target.ConcB_3 
LengttuoLgradlent_3 
Conc_oLeluent_B 
Cleaiuwlth 4.00 {CV} 

Reequnibrate.conc 0.00 {%B} 
Reequflibrate.with 0.00 {CV} 



{ml} 
7 {CV} 
10 {%B} 
2 {ml} 
100 {%B} 
100 {%B} 
15 {base} 
0 {%6) 
0.00 {base} 
0 {%B} 
0.00 {base} 
100 {%B} 
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Fig. 11 
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Fig. 12A 

didating5nflgiadtoT63001(E01:UJV 
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0.0 10.0 20D 30JO 4OJ0 5Q0 nin 



Column HiTrap„Chelat!ngu1x5.mI 
Pressurejimrt 0.5 {MPa} 
Flow 2 {ml/min} 

UV^veraging^time 2.60 
StarL.ConcB 0.00 {%B} 
Equnibrate.wKh 2 {CV} 
Flowthrough_FiaoS!zd 8 {mQ 
Emptyjoop.wlth 0 {m!} 
Wash_column_wlth 7 {CV} 
Start_Frac_at 0 {%B) 
Quate^FracSize 2 {ml) 
End_Frac_at 100 {%B} 
Target.ConcB_1 100 {%B} 
LengttuofjradienLl 14 {base) 
TargeUConcB^ 0 {%B) 
Length_of_gradient_2 0.00 {base) 
Target.ConcB_3 0 {%B} 
Lengt}i_oLoradient.3 0.00 {base} 
Conc_oLeIuent_B 100 {%B} 
Clean_wlth 4.00 {CV} 
Reequilibrate.conc 0.00 (%B} 
ReequDibrate.with 0.00 {CV} 
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Fig. 13A 
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TTITI 



Column Hn*rap_Chelating_1x5_ml 
PressureJImit 0.8 {MPa} 
Row 2.5 {ml/m{n} 

UV^veragingLtime 2.60 
StarLConcB 0.00 {%B} 
Equ)librate_w!th 0 {CV} 
Rowthrough^FracSize 0 {mi} 
Ernpty_loop_with 0 {ml} 
Wash_oolumn_with 6.5 {CV} 
StaTt_Frac_at 5 {%B} 
Buate.FracSize 2 {ml} 
End^Frac.at 100 {%B} 
TargeLConcB_1 100 {%B} 
Length_oLgradl8nL1 14 {base} 
TargeUConcB^ 0 {%B) 
Length_of_grad!enL2 0.00 {base) 
Target_ConcB.3 0 {%B} 
LengttuoLgradienL3 0.00 {base} 
Conc_of_eluent.B 100 {%B) 
Clearuwith 4.00 {CV} 
ReequQIbrate^conc 0.00 {%B}. 
Reequnibrate.with 0.00 {CV} 
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Fig. 14A 

SP sephaiose Iml linear gradieat 010202 1001 :l_UVU280nm 

. SPsepharose Iml fineargiadicDt 010202 lOOlrLCmd 

SPsepharose 1ml finear gradient 010202 1001:l_C3onc 

SPsqihaiosc 1ml linear gradient 010202 1001:l.Bfactions 

SPsqiharose Imi linear gradient 01 0202 1001:1 Jnject 
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Column HITrap_SP_FF_1_ml 
RowLRate 1.00 {ml/min} 

ColumruPressureLimit 0.40 {MPa} 
Wavelengttul 280 {rvn} 
WavelengthL.2 OFF {nm) 
Wav8lengttu3 OFF {nm) 
Averag!ngLTIme_UV 5.12 {sec} 



Pump.A^lnlet 
Pump^BJnlet 
WashJnleLA1_ 
WaslulnletJ^. 
Wash_lnleLB1_ 
WashJnleLB2^ 
Start_ConcB 



A1 
B1 
OFF 
OFF 
OFF 
OFF 
0 {%B} 



Compensation^Volume 8 {ml} 
Eqidllbrate.with 0 {CV) 
Rowthrough_TubeType 18mm 
Rowthrough.FracSlze 8 {mt) 
Rowthrough.StartAt RrstTube 
Empty_!oop_with 31 .500 {ml} 
Wash_columa_with 2 {CV) 
_Start.Frac at 0 {%B) 
^EmLFrac^at 100 {%B} 
TubeType.SuateFrac 18mm 
Buate.Frac.Size 1 {ml} 
BuateFracStartAt NextTube 
Target_ConcB 100 {%B) 
LengtfuoLGradient 20.00 {base} 
QradienLDelay 8 {ml} 
Clearuwith 5.00 {CV} 
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Fig. 15A 

SPscphaiDsc 1ml segmented gradient 001 
SPsephaiose Iml segmented gradient 00 1 
SPsephaiose Iml segmented gradient 001 
SPsephaiDsc 1ml segmented gradient 001 
SPsephaiose 1ml segmented gradieat 001 



PCT/GB2003/002665 



26/46 



l-UVl_280am 

UCond 

l_Conc 

iI.E^cdons 

IJi^ect 



10/518223 



mAU 
400 



300 



200 



100 



Ul4i4Mjyi;a;M HHHHHHHHH 

0 SO 100 150 




Waste 
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-40J0 



20JO 



.0.0 



SO 

Column Hrrrap_SP_FF_1jnl 
Flow.Rale 0.40 {mi/mln} 

ColumruPressureLlmit 0.50 {MPa} 
Wavelength_1 280 {ran} 
WavelGngth.2 OFF {nm} 
Wavelength_3 OFF {nm) 
AveraglngJTTme.UV 5.12 (sec) 



Pump.^lnlet 
Pump_BJnlet 
Wa8K_lnleLA1_ 
WashJnleLA^ 
Wasn_Inlet_B1 
Wasrulnlet32^ 
StarUConcB 
Com pensatiorLVoiume 
Equillbrate_with 0 



A1 
B1 
OFF 

OFF 
OFF 
OFF 
0 {%B} 

8 {ml} 
{CV} 



Flowthrough_TubeType 30mm 
Rowthrough_FracSize 40 {ml} 
Flowthrough_StartAt TubeNumber[X.1] 
EmptyJoop_wlth 0.000 {ml} 
Wash„coIumn_wlth 2 {CV} 
IJTubejrype 18mm 
1„Fractloa_Slze 1 {ml} 
1-StarL.at RretTube 
Target_ConcBJ 35 {%B) 
Length_of_Gradlent_1 6.00 
a^Tube^Type 18mm 
^FracUon^SIze 1 {ml} 
2LStait_at NextTubo 
Target_ConcB,2 70 {%B} 
Length_oLGradlenL2 14.00 {base} 
3_Tube_Typ9 I8mm 
3_Fraction_SIze 1 {ml} 
3„Start«at NextTube 
TargeLConoB_3 100 {%B} 
Length_of_Gradl8nlL.3 5.00 {base} 
Qradlent.Delay 8 {ml} 
Clean-with 5.00 {CV} 
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Fig.lSB 
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Fig. 16A 
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Fig.l6B 
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Fig. 17A 
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Fig.l7B 
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Fig.l8A ^ 
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Fig. 18B 
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Fig. 19A 
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arginase (35 kDa) 



Impurity protein 
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Fig. 19B 
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Fig. 20 
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Fig. 21 
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Fig. 22 
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(mux) Qzis Jcmtj^ dSsiOAV 
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